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The posteroseptal accessory pathway in the Wolff-
Parkinson-White syndrome is associated with a delta wave 
that is negative in the inferior electrocardiographic (ECG) 
leads and the occurrence of the earliest retrograde atrial 
activation near the orifice of the coronary sinus during 
atrioventricular (A V) reentrant tachycardia. 
Seventy-two patients with a posteroseptal accessory 
pathway underwent epicardial mapping before operative 
ablation. The earliest epicardial activation occurred at the 
posterosuperior process of the left ventricle in all patients. 
Dissection of the posteroseptal region (right atrial-left ven-
tricular sulcus) resulted in permanent loss of preexcitation 
in 69 patients and failure to abolish preexcitation perma-
The first successful surgical ablation of an accessory atrio-
ventricular (A V) pathway in a patient with the Wolff-
Parkinson-White syndrome was achieved by Sealy et al. (1) 
in 1968. Since then, accessory pathways have been classified 
(2) into four groups on the basis of their location along the 
A V sulcus: the left ventricular free wall region, postero-
septal region, right ventricular free wall region and antero-
septal region. Each location is defined by preoperative 
electrophysiologic criteria derived from endocardial catheter 
mapping and intraoperative epicardial activation mapping 
(3). Surgical approaches to the region using endocardial (4,5) 
or epicardial (6,7) techniques have had a high rate of success 
for ablation of accessory pathways. 
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nently in 3. At reoperation in two patients, preexcitation 
was abolished by discrete cryoablation of the left side of the 
interatrial septum near the A V node approached through 
the atrial septum in the normothermic beating heart. At 
reoperation, one patient had extensive A V node dissection. 
All patients have had permanent loss of preexcitation. 
The vast majority of posteroseptal accessory pathways 
("typical") are epicardial and ablated by dissection of the 
posteroseptal region. Rarely, posteroseptal accessory path-
ways are "atypical" in that they are intraseptally located 
near the A V node on the left atrial endocardial surface. 
(J Am Call CardioI1988,'12:160S-8) 
Posterior septal accessory pathways are characterized 
electrophysiologically by early retrograde atrial activation 
during A V reentrant tachycardia near the coronary sirIUS 
orifice, and operatively by ventricular preexcitation at the 
posterosuperior process of the left ventricle on the ventric-
ular activation map during sinus rhythm or atrial pacing (8). 
Anatomically, current data (9) suggest that posteroseptal 
accessory pathways are "epicardial," coursing within the 
A V sulcus in the posteroseptal region. This region corre-
sponds to the region of the crux, which is described as the 
pyramidal space (8) or the right atrial-left ventricular sulcus 
(9). 
In a series of 72 consecutive patients with a posteroseptal 
accessory pathway surgically approached by the epicardial 
technique, 69 patients had a typical posteroseptal accessory 
pathway in the coronary sulcus. Three patients had an 
"atypical" intracardiac location of the accessory pathway 
on the left atrial side of the atrial septum, despite having 
typical preoperative electrophysiologic features. We report 
our experience with the atypical posteroseptal accessory 
pathway in these patients. 
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Table 1. Patients' Electrophysiologic Data 
Patient 
Q Delta 
No. Age (yr) II III aVF VA-PCS VA-DCS VA-HIS 
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AVRTCL 
"Atypical" Posteroseptal Accessory Pathway 
29 + + + 130 210 130 250 
2 39 + + + 165 235 240 300 
32 None 170 200 180 290 to 340 
'Typical" Posteroseptal Accessory Pathway 
A 17 + + + 120 200 150 350 
B 38 + + + 100 135 115 340 
C 45 + + + 110 135 125 310 
D 36 + + + 160 230 150 280 
E 67 + + + 60 90 70 
F 49 + + + 125 160 190 300 
G 38 None 75 135 95 330 
H 17 None 135 220 195 320 
I 61 + + + 120 160 140 250 
J 49 + + + 140 170 165 290 
AVRT-CL = cycle length of the atrioventricular reentrant tachycardia (ms); Q Delta = presence (+) of a negative delta wave in lead II, III or aVF; VA-DCS 
= retrograde ventriculoatrial conduction time at the distal coronary sinus (ms); VA-HIS = retrograde ventriculoatrial conduction time at the His bundle catheter 
(ms); VA-PCS = retrograde ventriculoatrial conduction time at the proximal coronary sinus (ms). 
Case Reports 
Case 1. 
This patient was a 29 year old woman with a history of 
paroxysmal tachycardia since childhood. Her preoperative 
surface electrocardiogram (ECG) showed delta waves char-
acteristic of a posteroseptal accessory pathway. 
At eiectrophysiologic study, earliest retrograde atrial ac-
tivation occurred simultaneously at the coronary sinus ori-
fice and the His bundle electrogram during A V reentrant 
tachycardia. The accessory pathway displayed evidence of 
retrograde decremental conduction (local ventriculoatrial 
[V A] time prolonged by >30 ms with premature ventricular 
extrastimuli) (Table 1). 
First operation. At surgery, the heart was exposed by 
way of a median sternotomy combined with a bilateral 
submammary skin incision. A subtle forme fruste of Eb-
stein's anomaly was observed. Epicardial activation map-
ping determined the site of early ventricular activation to be 
over the posterosuperior process of the left ventricle. 
The operative procedure was carried out with use of an 
extensive epicardial dissection of the posteroseptal region, 
as well as the adjacent right ventricular and left ventricular 
free wall regions, on the normothermic beating heart. Ac-
cessory pathway conduction was still present after dissec-
tion. A cryoprobe cooled to - 5°C induced temporary com-
plete heart block by simultaneously abolishing A V node and 
accessory pathway conduction when applied at the apex of 
the right atrial-left ventricular sulcus in the A V node region. 
Consequently, the posteroseptal region and the A V node 
region were approached endocardially under normothermic 
cardiopulmonary bypass on the beating heart. 
A repeat electrophysiologic study 7 days after surgery, 
showed no evidence of accessory pathway conduction with 
intact A V node conduction. However, A V reentrant tachy-
cardia recurred 5 weeks after surgery. An eiectrophysiologic 
study documented recurrence of accessory pathway conduc-
tion at the same location. 
Second operation. This was performed 9 months later. An 
extensive approach to the A V node region similar to the one 
used for A V node reentrant tachycardia was carried out. The 
A V node region was dissected using a combined antero-
septal, posteroseptal and direct endocardial approach (l0, 
11). Anterograde A V node conduction was preserved and 
accessory pathway conduction was lost. 
One week postoperatively, precarious retrograde acces-
sory pathway conduction was again documented, and non-
sustained A V reentrant tachycardia could be induced. 
Follow-up. The patient has remained arrhythmia free 
since the second operation without any antiarrhythmic drugs 
over a follow-up of 10 months. 
Case 2. 
The patient was a 39 year old man with a history of 
paroxysmal tachycardia since the age of 12. His surface 
ECG showed delta waves characteristic of a posteroseptal 
accessory pathway. 
The preoperative electrophy,si'ologic study documented 
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the presence of a single accessory pathway in the postero-
septal region. During A V reentrant tachycardia the earliest 
retrograde atrial activation was at the coronary sinus orifice 
(Table I). 
First operation. At surgery, epicardial ventricular activa-
tion mapping showed early ventricular activation at the 
posterosuperior process of the left ventricle. An extensive 
epicardial approach to the posteroseptal region and the 
adjacent right and left ventricular free walls was carried out 
on the normothermic beating heart without use of cardiopul-
monary bypass. Accessory pathway conduction persisted 
unchanged after dissection. Consequently, under normo-
thermic cardiopulmonary bypass, the A V node region was 
extensively dissected (10,11). After thorough dissection of 
the A V node region, accessory pathway conduction per-
sisted. At that point, it was agreed to interrupt the procedure 
and to complete the operation at a later time after repeat 
electrophysiologic study. 
Electrophysiologic study 2 days after surgery again doc-
umented the presence of the posteroseptal accessory path-
way with early retrograde atrial activation at the coronary 
sinus orifice. 
Second operation. This was carried out 3 days later. On 
the basis of extensive previous dissection of the postero-
septal region and AV node region, it was thought that the 
accessory pathway could only be located on the left side of 
the atrial septum at the level of the A V node. The left atrium 
was exposed on the normothermic beating heart, by way of 
a vertical trans septal approach through the fossa ovale. A 
O.S cm in diameter cryoprobe cooled to - SoC was applied to 
the left atrial septum at the level of the A V node. Accessory 
pathway conduction was immediately abolished. Then the 
accessory pathway underwent cryoablation with use of three 
overlapping applications of the cryoprobe (-60°C, 2 min). 
There were no postoperative complications. Because 
complete heart block was present 2 weeks after surgery, a 
rate-responsive ventricular-inhibited (VVI) pacemaker was 
implanted. 
Follow-up. Three months postoperatively, the patient 
had no evidence of accessory pathway conduction and 
normal A V node conduction had returned. 
Case 3. 
The patient was a 32 year old man with a history of 
paroxysmal tachycardia since the age of 13. Preoperative 
electrophysiologic studies documented the presence of a 
single posteroseptal accessory pathway capable only of 
retrograde conduction. 
Two previous operations at another institution using an 
endocardial approach in combination with cryosurgery were 
unsuccessful. A repeat electrophysiologic study showed the 
presence of the identical single posteroseptal accessory 
GUIRAUDON ET AL. 1607 
ATYPICAL POSTEROSEPTAL PATHWAYS 
pathway capable only of retrograde conduction (Table I). 
Sustained A V reentrant tachycardia could still be induced. 
Third operation. This took place 7 weeks after the initial 
one. Atrial retrograde epicardial activation mapping during 
A V reentrant tachycardia showed a retrograde A V node 
activation pattern with the posteroseptal region activated 
nearly simultaneously with the anterior septal region. An 
extensive surgical approach to the posteroseptal region using 
the epicardial approach to the coronary sulcus and endocar-
dial approach to the A V node region failed to modify 
accessory pathway conduction. The accessory pathway was 
finally ablated with a similar approach to that used for 
Patient 2. The left atrium was entered by way of a vertical 
atrial transseptal approach. Then, on the normothermic 
beating heart, the accessory pathway was ablated by ablat-
ing the left atrial myocardium in the atrial septal region at the 
level of the A V node. 
Follow-up. There were no postoperative complications. 
An electrophysiologic study 8 days after surgery showed no 
evidence of an accessory pathway. The patient is arrhythmia 
free and drug free after 3 months of follow-up. 
Comments 
The atypical posteroseptal pathway. The posteroseptal 
accessory pathway is characterized by Q waves in the 
inferior limb leads during preexcitation and by the occur-
rence of the earliest retrograde atrial activation during 
retrograde accessory pathway conduction at the orifice of 
the coronary sinus (3). The great majority of these pathways 
are found in the right atrial-left ventricular sulcus (postero-
septal region) intraoperatively (9). Our Cases 2 and 3 dem-
onstrate that such pathways can also be located at another 
position, namely, the left atrial septal surface at the level of 
the A V node, and we have designated this the "atypical" 
posteroseptal pathway (Fig. 1). This atypical pathway is 
located in a region where accessory pathways have not 
previously been described, a region that is not directly dealt 
with by the classical endocardial approach (S) or the epicar-
dial approach (9). This atypical location of a posteroseptal 
accessory pathway may account for occasional failure of 
conventional approaches. However, an aggressive approach 
to the posteroseptal region combined with dissection of the 
A V node region may successfully modify this accessory 
pathway, as we believe was the case in Patient 1. 
The "atypical" posteroseptal accessory pathway is un-
common. We identified three such atypical pathways in a 
series of 72 posteroseptal pathways surgically approached 
with the epicardial technique. 
Electrophysiologic features. Electrophysiologic charac-
teristics of the accessory pathway in the three patients 
described showed no specific features that could distinguish 
them from "typical" pathways preoperatively (Table I). The 
earliest retrograde activation during A V reentrant tachycar-
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Figure 1. "Atypical" posteroseptal accessory pathway. The base 
of the ventricles is depicted. A segment of the inferior wall of the 
right atrium is shown to highlight the left ventricular-right atrial 
sulcus between the right atrial wall and the posterior process of the 
left ventricle (solid square). The "typical" posteroseptal accessory 
pathways are located in the posteroseptal region (solid square). The 
"atypical" posteroseptal accessory pathway (solid triangle) is within 
the left atrial wall on the left side of the atrioventricular node (A VN) 
region. CS = coronary sinus; MI = mitral valve; TRI = tricuspid 
valve. 
dia was recorded simultaneously at the coronary sinus 
orifice and in the His bundle region in Patient I, whereas in 
Patients 2 and 3 it occurred, respectively, 75 and 10 ms 
earlier at the coronary sinus orifice than at the His bundle 
region. In 9 of the last consecutive 10 patients with a 
"typical" posteroseptal accessory pathway, the earliest 
retrograde atrial activation during A V reentrant tachycardia 
was recorded 10 to 65 ms (median 20) earlier at the coronary 
sinus orifice than at the His bundle region. In one patient, the 
earliest retrograde atrial activation was 10 ms earlier than at 
the coronary sinus orifice. Intraoperative epicardial mapping 
documented the site of preexcitation in the posteroseptal 
region (right atrial-left ventricular sulcus) (9) in all patients. 
Surgical approach. The atypical posteroseptal pathway 
can only be identified at surgery. If after extensive dissection 
of the posteroseptal region using the epicardial approach on 
the normothermic beating heart, the accessory pathway 
conduction is still present, it is advisable to use the cryo-
probe to carry out ice mapping to assess whether a suben-
docardial accessory pathway is present (7). If this method 
fails to temporarily obtund accessory pathway conduction, 
the left atrial septum should be approached with a transatrial 
septal approach on the beating heart. This method should 
decrease the risk of A V node injury. 
There was no associated anatomic abnormality that might 
have accounted for the presence of the atypical postero-
septal accessory pathway. Patient 1 had a forme fruste of 
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Ebstein's anomaly, which is usually associated with a high 
incidence of right ventricular free wall pathways (12). 
Conclusions. The identification of the atypical postero-
septal accessory pathway offers new insight into the anat-
omy of septal accessory pathways (Fig. I). Posteroseptal 
accessory pathways can either be epicardial pathways cours-
ing within the posteroseptal segment of the coronary sulcus 
(typical) or be intracardiac pathways in the left atrial side of 
the atrial septum (atypical). Anteroseptal accessory path-
ways share a similar duality. They can either be epicardial 
pathways in the right coronary fossa (uncommon) or be 
intracardiac pathways within the right atrial side of the atrial 
membranous septum (13). 
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